Background
Drug abuse is a public health problem in Nepal, like in other developed and developing countries. It is very difficult to say from when exactly the drug-abuse problem started in Nepal. Some drugs, such as cannabis and alcohol, have been traditionally used in Nepal for centuries. Use of cannabis derivatives such as marijuana (locally referred to as ganja) and bhang (an infusion of cannabis) is often justified in connection with religious festivals because of the presumed predilection by one of the principal figures of the Hindu pantheon, the lord Shiva, for the drug. 1 Drug use began to be noticed as a problem since the 1960s in Nepal. With the influx of large numbers of hippies from Western world, the sporadic use of drugs later shifted from cannabis to synthetic opiates and sedatives. Being traditionally used in certain religious contexts and easy availability of heroin are some of the reasons responsible for such change. The mode of drug administration also changed from smoking or ingesting to injecting. users in the late 1990s was 4.8%, and in 2008 it was 4.9%, a slight increase from the 1990s level. 4 Approximately 16 million people worldwide inject drugs, with 3 million infected with human immunodeficiency virus (HIV). High levels of HIV infection among injection-drug users (IDUs) are observed in South and Southeast Asia, Eastern Europe, and Latin America. [4] [5] [6] Estimating the number of IDUs in Nepal is a challenge, because of a lack of credible data and the hidden nature of the target population. The estimates done in the 1990s estimated the number of IDUs in Nepal in the range of 2,500-4,000, of whom 2,000 were said to be in Kathmandu Valley and 1,200 in Pokhara. Just as there is a wide variation in estimations of number of IDUs, the same is the case with HIV prevalence among IDUs. Up to 1995, the HIV prevalence among male IDUs in Nepal was less than 2%, and this figure increased substantially to 40% in 1999. In 2007, new data disseminated by the National Centre for AIDS and STD Control, New Era Nepal, and Family Health International showed that 34.7% of IDUs in Kathmandu, 6.7% in Pokhara, 17.1% in Eastern Terai, and 11% in West-Far-West Terai were HIV-positive. 7 IDUs are at high risk of blood-borne infections, including HIV, hepatitis B, and hepatitis C through sharing of needles, syringes, and other injection paraphernalia. 8 Amidst this scenario, there is very limited research on HIV knowledge and sexual behaviors of IDUs in Nepal. The objective of this research was to explore knowledge about HIV infection and sexual behavior among drug users in Nepal.
Materials and methods

Study setting
This study was conducted among drug users in Pokhara submetropolitan city in Kaski District of Nepal. Kaski District of the Western Region of Nepal has a population of 492,098 people, of which 53% (264,991) are living in Pokhara. 9 It is estimated that 5,500 drug users in total, including 700 IDUs, live in Pokhara. The Integrated Biological and Behavioral Surveillance Survey (IBBS) in 2009 reported that the IDUs in Pokhara were mostly young, including 88% below 30 years of age and 61% younger than 25 years. They represented diverse caste/ethnic groups residing in the valley. The TibetoBurman communities (Tamang, Lama, Magar, Gurung, Rai, Newar) make up the largest proportion of IDUs (58.5%), followed by the Brahmin and Chhetri/Thakuri communities (27.1%). IDUs had a 3.4% prevalence of HIV infection. 10 This study took place with the support of Naulo Ghumti Nepal. Established in 2002, this organization provides drug-counseling, treatment, and rehabilitation services in Pokhara. 11 
Study design and sampling
A cross-sectional survey was conducted among drug users of Pokhara in 2009. The sample size was calculated through Epi Info (version 3.5; Centers for Disease Control and Prevention, Atlanta, GA, USA). Based on a prevalence of 20% at a 95% confidence interval and 20% nonresponse rate, a sample of 448 was calculated. Of these, 412 gave consent to participate in the study. From those, eight questionnaires were incomplete and not included in the analysis. Finally, there were 404 participants in the study. The final sample size was higher than the expected, due to the high response rate (92%).
In partnership with a local nongovernmental organization (Naulo Ghumti Nepal), social mapping of Pokhara was done. Pokhara submetropolitan city was divided into six different clusters. A list of IDUs in each cluster was prepared with the help of service registers of community mobilizers and outreach workers working in Naulo Ghumti Nepal, who themselves were recovering IDUs. From each cluster, IDUs were drawn randomly according to their proportion from total samples. The researcher then traced the selected samples with the help of community mobilizers and outreach educators. The randomly selected IDUs were approached up to three times if they were not available at their place of residence during the first visit. If not available after three visits or if the randomly selected IDU refused to give consent, they were replaced by the next IDU on the list. There was no record of oral drug users (ODUs), so they were selected through the "snowball" technique with the help of community mobilizers and outreach educators. Drug users who had not used any drugs in the previous 6 months and IDUs who started directly with injection were excluded from the study.
The questionnaire used in this study was adapted from the 2007 IBBS study in Nepal. Pretesting of the tool was done in the Lekhnath municipality of Kaski District to ensure cultural adaptability. Altogether, 20 drug users (ten IDUs and ten ODUs) were interviewed with the questionnaire for pretesting. These respondents were not selected in data collection.
Research ethics
This study obtained ethical approval from the Department of Community Medicine and Public Health. The objectives and benefit of the research to the participants were clearly explained before starting the interview. 
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Drug users' knowledge of HIV and sexual behavior consent was taken from each participant before starting the interview, and participants were given the right to leave the interview or skip any particular question if they found difficulty in answering.
Data processing and analysis
The structured questionnaires were edited on the evening of the day of data collection. Data entry was done in Epi Info 3.5.
The database was then exported to SPSS 13.0 (SPSS Inc., Chicago, IL, USA) for analysis. Descriptive analysis was done. A χ 2 test was done, and odds ratios were calculated for certain variables in the analysis.
Age, age at first drug use, occupation, ethnicity, educational status, marital status, and age at first marriage were expressed as frequencies and percentages after descriptive analysis. Awareness of HIV, knowledge about HIV transmission, HIV prevention, sexual behaviors, age at first sexual intercourse, and motivating factors for drug use were analyzed against demographic characteristics using χ 2 tests and odds ratios.
Defining variables
The variables used in the descriptive analysis were age, gender, education level, age at initiation of drug use, injection practice of sexual partner, and sexual behavior. The IDUs included those who had started taking drugs through noninjection routes and ultimately changed their route of drug administration to the injection route. Drug users who were taking drugs through routes other than injection were defined as ODUs in this study.
Results
general characteristics of drug users
Most of the study participants were in their twenties, and 61% of them were unmarried. Among those who were married, 21% had married before the age of 19 years. The majority of the participants were unemployed. People from all ethnic groups were represented in this study. Brahmin and Chhetri together comprised 28% of the participants. The largest percentage was Gurung/Rai/Pun (37%). Nearly half the participants had completed a secondary level of education (47.5%), and 6.7% were illiterate ( Table 1) .
Knowledge of HIV
The majority of the participants had heard of HIV: 90% of ODUs and 94% of IDUs. Though the majority of the participants responded that they had heard of HIV, when they were asked further about the modes of transmission of HIV, they could not list them all. Almost all of the ODUs and IDUs who had heard of HIV knew that HIV is transmitted through unsafe sexual intercourse and through syringe use. However, among ODUs, only 79% knew that HIV is transmitted through infected blood and 68% knew that HIV is transmitted from mother to child. Similarly, among IDUs, 85% knew that HIV is transmitted through infected blood and 73% knew that HIV is transmitted from mother to child (Tables 2-4 Respondents with an education level of secondary and above had more comprehensive knowledge in comparison to the respondents with an education level of primary and below (Table 3) .
Sexual behaviors of drug users
Of both ODUs and IDUs, 20% had not had sexual intercourse with other women except for their wife, and 80% had had sexual intercourse with women other than their wife (Table 2 ). Among ODUs, 16% did not use a condom and 84% used a condom during sexual intercourse with other women (Table 2) . Similarly, among IDUs, 15% did not use a condom and 85% used a condom during their most recent sexual intercourse with other women. More than half (58%) of the drug users had sexual intercourse for the first time when they were 19 years old or less, and 42% of the participants had sexual intercourse for the first time when they were 20 or more years of age (Table 2) . Of ODUs, 80% used a condom during sexual intercourse with their wife, and among IDUs, 60% used a condom during sexual intercourse with their wife ( Table 2 ). The mean age at first sexual intercourse of ODUs and IDUs was 19.64 years (standard deviation 2.74 years) and 18.57 years (standard deviation 2.53 years), respectively. Among ODUs, 29% of their sexual partners also used drugs, and 71% of their sexual partners did not use drugs. Similarly, among IDUs, 49% had sexual partners who also took drugs, and 50% of their sexual partners did not take drugs (Table 2) . For both IDUs and ODUs, peer pressure was the main motivating factor to initiate drug use. Around 42% of the participants started to take drugs because of peer pressure, followed by curiosity (32%), depression (16%), and education failure (9.16%) ( Table 2) .
There was a statistically significant association between the type of drug user and use of condoms during sexual intercourse with their wife. IDUs were less likely to use a condom during sexual intercourse with their wife in comparison to ODUs (odds ratio 0.38, confidence interval 0.18-0.82) ( Table 2 ). There was a statistically significant association between the type of drug user and their age at first sexual intercourse, as well. IDUs were three times more likely to have sexual intercourse at less than 19 years of age than ODUs. There was a statistically significant difference on mean age at first sexual intercourse (t=-3.589, P=0.00) ( Table 2 ). There was a statistically significant association (P,0.05) between the type of drug user and drug use by sexual partner. IDUs were 2.49 times more likely to have a sexual partner who also uses drugs than the ODUs.
Discussion
Though the majority of respondents said that they had heard of HIV, comprehensive knowledge on HIV was poor. Having sexual intercourse with women other than their wife was found among both IDUs and ODUs. More than one in ten drugs users did not use a condom during their last sexual intercourse. More than half of the drug users had sexual intercourse for the first time when they were 19 years of age or below. Given the increased risk of transmission of HIV from drug users to the low-risk general population, findings from this study highlight the importance of targeted prevention intervention for drug users.
Compared to the majority of the drug users who had heard of HIV in this study, the 2007 IBBS done in Pokhara showed 100% of IDUs had heard of HIV. When those who said that they had heard of HIV were asked further about modes of transmission and prevention methods of HIV to assess their comprehensive knowledge on HIV, they could not list all the modes of transmission of HIV. In the 2007 IBBS, 91.1% said abstinence from sexual contact, 95.3% said having only one sexual partner, and 99% said using a condom every time could prevent them from contracting HIV. In total, 86.9% of IDUs were aware of all three. 12 The findings on comprehensive knowledge of the respondents on HIV from this study are also similar to that of a previous IBBS. 12 In this study, 99% said avoiding unsafe sexual intercourse, 85% said avoiding infected blood, 99% said avoiding used syringes, and 72% said avoiding pregnancy were methods of prevention of HIV. Though most of the respondents knew that avoiding unsafe sexual intercourse and avoiding used syringes were means of HIV prevention, knowledge on the other two methods, ie, avoiding infected blood and avoiding pregnancy in a positive mother, was poor. This might be because prevention programs launching awareness programs for drug users might have focused mainly on two modes of transmission of HIV -the sharing of syringes and unsafe sexual intercourse -because these are the high-risk behaviors that drug users are most likely to practice.
This research reported a high percentage of drug users had sexual intercourse with other women other than their wife. Within the scenario where not all drug users used condoms during their last sexual intercourse, these findings should be looked at carefully. Unprotected sexual intercourse with other women increases the risk of transmission of HIV and other sexually transmitted diseases to the low-risk general population. 13 More than half of the drug users had sexual intercourse for the first time when they were 19 years of age or less. This shows early sexual initiation among drug users, and is of particular importance to public health programs. Young drug users are often not targeted in HIV-prevention programs. Harm-reduction programs that intend to reduce the risk of drug use through needle exchange, drug replacement, and awareness need to focus on young drug users as well.
We found drug-using habits (oral or injection) among sexual partners of drug users. Drug users often use drugs while having sexual intercourse; this further elevates the risk of HIV transmission.
14 For both IDUs and ODUs, peer pressure was the main motivating factor to initiate drug use. This was followed by curiosity, depression, and education failure. Therefore, partner tracing of IDUs in harm-reduction programs and voluntary counseling should be given importance.
IDUs were less likely (P,0.05) to use condoms during sexual intercourse with their wife in comparison to ODUs. The reasons for IDUs not to use condoms during sexual intercourse with their wife might be that they may not have felt it necessary. IDUs are sharing syringes, having sexual intercourse with other women without using condoms, and also having sexual intercourse with their wives without using condoms, and this might be acting as a bridge in transmitting the HIV virus from the pool of IDUs to wives of IDUs. 15, 16 IDUs are one of the key affected populations for HIV in Nepal. They have high HIV prevalence compared to other key affected groups. 7, 8, 12 Within this scenario, where not all drug users have heard of HIV, not all have comprehensive information of HIV, and not all are using condoms during sexual intercourse, the risk of HIV transmission among drug users themselves, and transmission to their wives and other female sexual partners or unprotected sexual contacts can increase.
Comprehensive information about HIV needs to be provided to drug users through awareness activities. Promotion of the use of condoms during sexual intercourse with other women and with wives through these awareness activities is necessary. These awareness activities should also target young drug users. Carried out among small populations of drug users, this could limit the generalizability of study findings to drug user populations in other parts of Nepal. Further research could focus on factors affecting transition from non-IDUs to IDUs among a large sample population. With the very limited evidence about knowledge of HIV and sexual behavior of drug users in Nepal, this study will help program planners and policy makers in designing and delivering targeted prevention intervention for drug users. The HIV-prevention program needs to focus on young drug users. Partners of drug users need to be traced, and voluntary counseling offered to drug users.
Conclusion
Though the majority of respondents said that they had heard of HIV, comprehensive knowledge regarding HIV was poor. IDUs were less likely to use a condom during sexual intercourse with their wife. This may act as a bridge in transmitting HIV from the pool of drug users and sex workers to wives of IDUs. Awareness programs and behavior-change communication to alert drug users to the risks of sharing syringes need to be conducted, in addition to promoting the use of condoms during sexual intercourse with other women and with wives.
